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COMPLETE SPECIFICATION 

New or Improved Power Transmission Means for Vehicles 

We, David Brown Industries Limited, of only, with reference to the accompanying 

Meltham Mills, Meltham, Huddersfield, in the drawings of which: — 

County of York, a British Company, do hereby Fig. 1 is a diagrammatic plan view of a 

declare the invention, for which we pray that tracklaying vehicle with its power tr ansmi ssion, 

a patent may be granted to us, and the method control means so adjusted that it will travel in 

by which it is to be performed, to be par- a straight line; 

ticularly described in and by the following Fig. 2 is a diagrammatic plan view of part 

statement : — of the vehicle with its power transmission con- 

The invention relates to power transmission trol means so adjusted that it will make a skid 

means for vehicles, intended more partial- turn to the near side, and 

larly for tracklaying vehicles but also adapted Fig. 3 is a diagrammatic plan view of the 

to drive wheeled vehicles which are steered by same part of the vehicle with its power trans- 

positively altering the relative speed of the mission control means so adjusted that it will 

near-side and off-side driving wheels. — w " - s " " * * ~ ff ~ A « 



30 



make a skid turn to the off side. 

The expression " skid turn " is herein in- 
tended to define a turn in which one track is 
stationary whilst the other is moving. 

Referring now to Fig. 1, a motive pump 10 
is drivably connected to an engine 11 on the 



According to the invention, hydraulic 
power transmission means for a vehicle com- 
, prise a reversible motive pump driven by an 
engine on the vehicle and adapted to circulate 

liquid under pressure in a hydraulic circuit _ 

20 including a number of hydraulic motors in vehicle. The volume of oil delivered by the 

series, each of the motors being drivably con- pump 10 is infinitely variable from a given 

nected to a road wheel or track sprocket, and maximum down to zero, and the direction of 1 

means for by-passing the motor or motors oil flow through the pump is reversible. The 

adapted to transmit drive to the near side and pump 10 is disposed in a hydraulic circuit 

25 off side respectively of the vehicle. Preferably, comprising a conduit 12 connecting one side 

the volume of liquid delivered by the pump is of the pump to one side of a hydraulic motor 

variable. Each by-pass means preferably com- 13 on the near side of the vehicle, a conduit 

prises a branch pipe through which some or 14 connecting the other side of the pump to 

all of the liquid under pressure can be one side of a hydraulic motor 15 on the off 

diverted by manual adjustment of a two-way side of the vehicle, and a conduit 16 connect- 

valve, which may conveniently be a rotary ing together the other sides of the two 

valve. The hydraulic circuit is preferably kept hydraulic motors. The hydraulic motor 13 

full of liquid by a priming pump driven by drives the near-side track 17 through reduc- 

the vehicle engine and adapted to draw liquid tion gearing 18 and a toothed sprocket 19, and 

from a sump and feed it into the circuit on the hydraulic motor 16 drives the off-side 

both sides of the motive pump so that, regard- track 20 through reduction gearing 21 and a 

less of the direction of flow of liquid through toothed sprocket 22. The ends of the tracks 

the motive pump, sufficient liquid is being fed 17 and 20 remote from the toothed sprockets 

into the circuit on the suction side of the 19 and 22 are respectively carried by idler 

motive pump to maintain the circuit free of wheels 23 and 24. 

a j r> A branch pipe 25 is adapted to by-pass the 

A preferred embodiment of the invention hydraulic motor 13 and a manually controllable 

will now be described, by way of example rotary two-way valve 26 is located at the juno - 
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don of the pipe 25 and the conduit 16. 
Another branch pipe 27 is adapted to by-pass 
the hydraulic motor 15 and a manually con- 
trollable rotary two-way valve 28 is located at 
5 the junction of the pipe 27 and the conduit 
14 The valves 26 and 28 constitute power 
transmission control means. Maximum pres- 
sure elief valves 29 and 30 are in communi- 
cation respectively with the conduits 12 and 
10 14, to avoid the building up of excessive pres- 
sure due to shock loading. 

The hydraulic circuit thus far described 
does not include a sump, but is kept full of 
liauid at a minimum priming pressure, of say, 
15 30 pounds per square inch by a priming 
pump 31 of relatively small capacity com- 
gxed with the motive pump 10. The pump 
31 which is driven by the engine 11, draws 
ja'from a sump 32 and feeds it through a 
20 r>in» 33 past non-return valves 34 and 35 into 
2 conduits 12 and 14 whenever the pressure 

£ the said conduits falls below the minimum 
priming pressure. The pressure m the pipe 33 
£™ented from rising above the reared 
25 rninimum prirning pressure by a relief valve 
36 in communication with the said pipe- . 

Oil escaping through the relief valye 36 is 
returned to the sump 32, as is any od which 
r^y escape through the maximum pressure 
30 relief valves 29 and 30. 

The manner of operation of the above des- 
cribed embodiment is as follows: — 

When the circuit through the hydraulic 
motors 13 and 15 is fully opened, the motors 
35 ™ in. series and are thus synchronised and, 
Suming the ground resistance on each ^f*e 
tracks 17 and 20 to be same, the pressure 
STop across each motor will be half the pres- 
sure drop across the mouve P«mP •">• B£« 
40 ground resistance on one track differs from 
40 St on the other track, the total ^pressure 
drop across the two motors 13 and 15 will be 
distributed between them in proportion to the 
^Stance encountered by the respective tracks, 
45 but will still equal the pressure drop across 
the pump 10. No differential action can take 
place and the vehicle thus moves in a straight 
gne. The speed of the vehicle is pos itively 
controlled by turning both of the valve 26 
50 and 28 an equal amount, or alternatively by 
varying the delivery of the motive pump 10 

Hthe driver of the vehicle now begins to 
tonx one of the rotary two-way valves, for 
example the near-side one 26, part of the 
55 oTunder pressure being supplied to the 
55 hydraulic motor 13 is Averted through the 
branch pipe 25 and the speed of the motor 13 
decreased in proportion to the quantity of od 
diverted. Thus the speed of the track 17 
95 decreases and the vehicle turns to the near 
dSlf the driver continues to turn the valve 
|? mtil the branch pipe 25 is fully opened, as 
~wm m p; e 2, the speed of the motor 13 
££sS & it stop? completely due to 
65 hySc lock. Thus the track 17 also stops 



completely and a skid turn to the near side - 
results. Actuation of the off-side two-way valve 
28 between the positions shown in Figs. 1 and 
3 will likewise result in a turn of controllable 
tightness to the off side. r 

When bringing the vehicle to rest, both ot 
the valves 26 and 28 are turned until the 
branch pipes 25 and 27 are fully opened, 
resulting in both motors being subjected to 
hydraulic lock whereby movement of both 75 
tracks is comoletely arrested. Alternanvely, 
the whole circuit may be subjected to hydraulic 
lock, with the same result, by reducing the 
delivery of the motive pump 10 to zero. The 
vehicle does not require conventional friction 80 
brakes for retardation or steering, but a park- 
ing brake is provided in case of any leakage 
in the circuit. This brake forms no part of 
invention and is not shown in the drawings. 

The vehicle is caused to move forwards or 85 
backwards simply by reversing the direction of 
oil flow through the motive pump 10. 

It will of course be understood that various 
modifications are possible within the scope of 
the claim appended thereto. In one such modi- 90 
fied arrangement (not shown) wherein each 
wheel of a four-wheeled vehicle is mdividuahy 
driven by a hydraulic motor, one branch pipe 
and an associated rotary two-way valve are 
provided to control the by-passing of both 95 
motors driving the near-side wheels, and 
another branch pipe and an associated rotary 
two-way valve are provided to control the by- 
passing of both motors driving the off-side 
wheels. Thus the arrangement operates in 100 
exactly the same manner as the preferred em- 
bodiment hereinbefore described and illus- 
trated. 

WHAT WE CLAIM IS:— 

1. Hydraulic power transmission means tor iua 
a vehicle comprising a reversible motive pump 
driven by an engine on the vehicle and adapted 

to circulate liquid under pressure in a 
hydraulic circuit including a number of 
hydraulic motors in series, each of the motors 110 
being drivably connected to a road wheel or 
track sprocket, and means for by-passing the 
motor or motors adapted to transmit drive to 
the near side and off side respectively of the 
vehicle. . . 115 

2. Hydraulic power transmission means 
according to Claim 1 wherein the pump is 
capable of delivering a variable volume of 
liquid. . . _„ 

3 Hydraulic power transmission means 120 
according to either of Claims 1 and 2 wherein 
each by-pass means comprises a branch pipe 
through which some or all of the liquid under 
pressure can be diverted by manual adjustment 
of a two-way valve. ■ . . 125 

4. Hydraulic power transmission means 
according to Claim 3 wherein rotary two-way 
valves are employed. . . 

5. Hydraulic power transmission means 
according to any of Claims 1 to 4 wherein a 130 
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priming pump is adapted to draw liquid from 7. Hydraulic power transmission means sub- 

a sump and feed in into the hydraulic circuit, stantially as hereinbefore described with 

6. Hydraulic power transmission means reference to, and as illustrated by, the accom- 10 

according to Claim 5 wherein the priming panying drawings. 

5 pump is adapted to feed liquid into the K. A. NORCUEFE, 

hydraulic circuit on both sides of the motive Agent for the Applicants, 

p^p. Chartered Patent Agent. 

PROVISIONAL SPECIFICATION 
New or Improved Power Transmissions Meams for Vehicles 

We, David Brown Industries Limited, of forced into the system at the point to main- 60 

Meltham Mills, Meltham, Huddersfield, in the tain the circuit free of air. ^ ^ 

County of York, a British Company, do hereby A relief valve or valves will preferably be 

15 declare this invention to be described in the fitted at a suitable point or points in the ar- 

following statement:— cuit to avoid the building up of excess pres- 

The invention relates to a method of power sure due to shock loading. 65 
transmission by hydraulic means, intended The manner of operation will now be more 
more particularly for tracldaying vehicles but particularly described, with reference, for the 
20 also adapted to drive wheeled vehicles which sake of convenience, to an arrangement em- 
are steered by positively altering the relative ploying a total of two hydraulic motors: — 
speed of the near-side and off-side driving When the circmt through the motors is 70 
wheels 0 fully opened, said motors are in series and are 
According to the invention, a method of thus synchronised and, assuming the ground 
25 Dower transmission comprises the supplying of resistance on both of the tracks or driving 
nressure liquid to a number of hydraulic wheels to be the same, the pressure drop across 
motors in series, each motor being adapted to each motor will be half the pressure drop 75 
drive a road wheel or track sprocket, and partly across the pump. If the ground resistance on 
or wholly diverting the liquid from one, some each trade or driving wheel vanes, the total 
30 or all of the motors, when turning or stopping pressure drop across the two motors win 
is desired, through by-pass means con- be distributed between them in proportion to 
trolled by suitable valves. the resistance encountered by the respective 80 

Means for carrying out the method consist tracks or driving wheels, but will still equal the 

of a pump driven by an engine on the vehicle, pressure drop across the pump No differential 

35 preferably at variable speed, and delivering oil action can take place and the vehicle thus 

to a number of hydraulic motors arranged in moves in a straight line. 

series in the hydraulic system and each driv- If the driver of the vehicle now begins to 85 

infr a road wheel or track sprocket, con- change over one of the two-way valves, say 

veniently through gearing. Each motor, where the nearside one, part of the pressure liquid 

40 a total of two such motors is provided as in a being supplied to the motor concerned is 

ttSying vehicle, or each of two groups of diverted through the associated bye-pass con- 

motors nfovided on the nearside and offside duit and the motor loses speed m proportion 90 

rSSvSy ~ for example in a four-wheel- to the quantity of liquid diverted Thus the 

HriL vehicle, can be bye-passed by a branch vehicle slews round in a left hand direction. 

45 pine controlled by a two-way valve, the valve If the valve continues to be changed over to- 

berng designed so that as it is changed over an wards the posmon in which the bye-pass con- 

metering quantity of pressure liquid is duit is fully opened, the speed of the motor 95 

diverted litter to the bye-pass or through the decreases stot. **» 

50 m There is no sump in the circuit, the whole don of the offside valve control means will 

<Jt™ beine kept full of liquid under pres- similarly result in a right hand turn of con- 

system Being .Kept j. ... £L rizhtness. 100 



SVr?rimTg pump d ^relatively small trollable tighme. 

caDadtv which is also driven by the vehicle In order to bnnL _ 

and connected to the suction and valves are changed over to the fully open 

oelverv sides of the main pump by non- bye-pass posmon, resulting in both motors 

return 'valves. Thus, whether the main pump berng subject to hydraulic lode 

return direction to transmit forward The four-wheel-dnve arrangement functions 



fr in a Uilu>uw w hiuiouhl "~— — - 

or reverse drive, there is always a pressure on in exactly the same manner, but each of the 
the Sn side and suffident liquid being nearside and offside valves controls a single 



Chartered Patent Agent. 
Office, by the Courier Press.— 
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